The experiments were conducted in [2000][2001][2002]. Corms of Acidanthera bicolor var. murielae Perry were planted on four dates, every ten days: 19-20th of April, 29-30th of April, 8-9th of May, 18-19th of May, and at three different depths: 4, 8, and 12 cm. At the end of the vegetation period, the plants were dug out and cormels obtained were dried, cleaned and calibrated by 8 sizes that included cormels of the following circumferences: below 4.0 cm, 4.1-6.0 cm, 6.1-8.0 cm, 8.1-10.0 cm, 10.1-12.0 cm, 12.1-14.0 cm, 14.1-16.0, and over 16.0 cm. Then, the cormels were grouped into three sizes: I -cormels with a circumference of over 10.0 cm; II -cormels of 10.0-8.1 cm in circumference; and III -cormels of 8.0-6.0 cm in circumference. The structure and weight of the total and marketable yield as well as further values of cormel circumference were determined. The marketable yield comprised cormels with a circumference of over 8 cm, belonging to group I and II of the cormel size. It was found that planting corms in April increased the number of cormels in the total yield as well as the number and weight of marketable cormels. Planting corms at a depth of 12 cm increased the number and weight of cormels in the total yield as well as the weight of marketable cormels in comparison to the shallowest planting depth (4 cm). Planting corms on the 19-20th of April at a depth of 12 cm increased the percentage and weight of the largest cormels with a circumference of over 16 cm in comparison to planting them on the 18-19th of May at a depth of 4 cm.
Introduction
Acidanthera bicolor var. murielae Perry is more and more often used as a subtle accent in landscape arrangements, thanks to not only the beauty of its flowers, but also its delicate fragrance. This plant, classified in the family Iridaceae, is indigenous to the mountainous region of the East Africa and is included in the group of geophytes. Its above-ground part dries out and vanishes during drought and the corm allows the plant to survive under the ground. The plant forms oval cormels of 10-12 cm in circumference, covered with veined, brown scales formed from the leaf base. The cormel is formed by the thickening of the second internode of the stem above the cotyledon as a result of the previous year's growth of the plant. The following year, the replacement corm provides storage substances to the new shoot and shrivels, while forming adventitious cormels at the base. In our climate conditions, corms of Acidanthera should be dug out when the temperature falls below 7°C and then stored indoor and protected against frost [1] [2] [3] . According to Krause [4] , corms can be planted into the ground in the second half of April. Many authors have proved that planting corms and bulbs at different dates and depths is a factor determining the yield of this plant [5] [6] [7] [8] [9] . Therefore, it seems advisable to estimate the influence of the date and depth of planting corms on the yield of Acidanthera bicolor cormels.
Material and methods
The research was conducted in the years 2000-2002 at the Department of Ornamental Plants of the University of Life Sciences in Lublin. The experiment was established in a randomized block design in 5 replications. An area of 1 m 2 was replication had. Thirty corms of Acidanthera bicolor var. murielae Perry, 8-9 cm in circumference, were planted per 1 m 2 plot, in rows with spacing of 25 cm. Each year, corms were bought from the same producer of flowers from the Netherlands. Three planting depths were used: 4, 8 and 12 cm, and four planting dates, every 10 days: the 1st one on the 19-20th of April, the 2nd one on the 29-30th of April, the 3rd one on the 8-9th of May, and the 4th one on the 18-19th of May. The end of the vegetation period, that is, the moment when the plants were half-dried and the corms formed a brown covering scale, was observed on the following dates: 12th of September -23rd of October 2000, 10-19th and III -8.0-6.0 cm in circumference. The structure and weight of total and marketable yield as well as the successive circumferences of cormels were estimated. Cormels with a circumference of over 8 cm, belonging to size group I or II, were classified as marketable yield. The results of the research were statistically analyzed by ANOVA (analysis of variance) using Statistica software. The results of the studied parameters were similar in all the years and therefore the analysis used the average for the years 2000-2002.
Results
The plants obtained from corms planted on the April dates produced the most cormels in the total yield (1171. 8 , respectively). The plants obtained from mother corms planted on the last date, 18-19th of May, were characterized by the lowest weight of cormels (617.4 g m −2 ). Planting corms at the depth of 12 cm increased the weight of cormels in marketable yield (1110.6 g m , respectively). It was observed that cormels of the largest weight were produced by the plants derived from corms that were planted in April at the depth of 
Tab. 1
The influence of the date and depth of planting corms on the number of cormels in total and marketable yield of Acidanthera bicolor var. murielae Perry.
Means followed by the same letter do not differ significantly; ns -non-significant. , respectively). The highest weight of cormels with a circumference of over 10 cm (1083.3 g m −2 ) was observed for the planting depth of 12 cm. The highest decrease in the weight of cormels was observed when corms were planted at a depth of 4 cm (547.6 g m −2 ). Cormels of the highest weight were obtained from plants planted on the 29-30th Tab. 2 The influence of the date and depth of planting corms on the weight of total and marketable yield of cormels of Acidanthera bicolor var. murielae Perry.
Means followed by the same letter do not differ significantly; ns -non-significant. Tab. 3 The influence of the date and depth of planting corms on the number and weight of size I (circumference over 10 cm) cormels of Acidanthera bicolor var. murielae Perry.
Means followed by the same letter do not differ significantly; ns -non-significant. , respectively). A tendency was observed to increase the weight of cormels in the case of the shallowest planting depth on the 8-9th of May (44.3 g m −2 ). The date and depth of planting corms determined the number of cormels with a 6-8 cm circumference (Tab. 5). The most cormels were observed for three planting dates: 19- Tab. 4 The influence of the date and depth of planting corms on the number and weight of size II cormels (circumference 8-10 cm) of Acidanthera bicolor var. murielae Perry.
Means followed by the same letter do not differ significantly; ns -non-significant. , respectively). It was proved that planting corms on the last date significantly inhibited the weight of cormels (16.3 g m −2 ). The largest weight of this size was found when corms were planted on the 8-9th of May at a depth of 8 cm in comparison to all the planting depths on the last date.
The date and depth of planting corms determined the number and weight of cormels with a circumference below 6 cm (Tab. 6). The most cormels were obtained when corms were planted on the 29-30th and 19-20th of April (1128. ) in comparison with all the planting dates.
Discussion
In the presented research, a relationship was found between the obtained yield of cormels and the date of planting corms. Planting corms on the 19-20th and 29-30th of April not only increased the number of cormels in total and marketable yield as well as the number of size I and III cormels, but it also resulted in an increase in the weight of cormels with a circumference over 10 cm (size I) and 6-8 cm (size III) in marketable yield. When corms were planted on the 19-20th of April, a higher number and weight of the smallest cormels (circumference below 6 cm) in total yield were also obtained. Moreover, planting corms on the 8-9th of May increased the number of cormels with a circumference of over 10 cm, 8-10 cm, and 6-8 cm as well as weight of cormels of sizes II and III. Definitely less cormels were obtained in total and marketable yields when the planting of corms was delayed until the 18-19th of May. Many studies have proved that earlier dates of planting corms or bulbs promote obtaining a higher total and marketable yield of cormels or daughter bulbs [6, 7, 9, 10] . Also, the date of planting bulbs or corms influences the growth and development of the above-ground parts of the plant and thus the yield of their daughter bulbs and cormels, which has been confirmed by numerous studies [10] [11] [12] [13] . Different climate conditions that are typical for India allow us to conclude that earlier planting of corms increased the number and weight of Gladiolus L. cormels [11] [12] [13] [14] [15] . Ahmad et al. [16] proved that earlier planting of Gladiolus corms (in the middle of February) in the climate conditions of Pakistan increased the weight of cormels. However, these authors found that delaying the date of planting corms till the beginning of April positively influenced the number of cormels. Laskowska et al. [10] showed that an earlier date of planting Allium aflatunense bulbs had a positive effect on obtaining a higher weight of daughter bulbs. Allium moly also positively responded to earlier planting of bulbs, since a higher number and weight of bulbs in total yield was obtained [17] . Islam and Haque [18] , while conducting research on the dates of planting Gladiolus corms in the climate conditions of Bangladesh, proved that delaying planting until the 1st of July increased the number of cormels. However, the authors noted that Tab. 6 The influence of the date and depth of planting corms on the number and weight of Acidanthera bicolor var. murielae Perry cormels with a circumference below 6 cm. delaying the planting dates had a negative effect on the yields of plants. Later dates of planting decreased the size and quality of Scilla campanulata Ait. bulbs and caused a reduction in the weight of tulips bulbs, their marketable yield and delayed enlarging the daughter bulbs [19, 20] . When the date of planting Gladiolus corms cultivated in India or Pakistan was delayed, a decrease in the number and weight of cormels was observed [8, 15, 21] . In the cultivation of Sparaxis tricolor (Curt) Ker. Gawl, it was found that planting corms in the first decade of May positively influenced the quality of cormels [5] . In the present experiment, the best effects were obtained, in terms of a high total and marketable yield as well as cormels of size I and the smallest ones, when corms were planted at adepth of 12 cm. The effect of planting depth on the number of cormels in marketable yield as well as the weight of the smallest cormels and those of size II and III has not been proven. Moreover, planting corms at a depth of 8 cm positively influenced the number of cormels with a circumference of over 10 cm and 6-8 cm. The shallowest planting of corms had a positive effect on the number of cormels of sizes II and III, but on the other hand, the plants obtained from corms planted at this depth responded with a decreased yield. Laskowska and Kocira [7] noted that planting corms at a depth of 8 and 12 cm increased the yield of cormels. According to the research of Incalcaterra [22] , the optimal depth of planting Gladiolus cv. Peter Pears is 8 cm. This author observed that increasing the depth of planting to 16 or 20 cm decreased the yields of plants. Maitra and Roychowdhury [13] also confirmed that planting corms of Gladiolus cv. Sylvia at a depth of 8 cm favored producing more replacement cormels of higher weight, but planting at a depth of 2 cm resulted in the plants producing more cormels. Peanav et al. [23] proved that planting Gladiolus corms at a depth of 10 cm had a more positive effect on its yields than planting them at a depth of 5 cm. In a study conducted on Sparaxis tricolor (Curt) Ker. Gawl, it was proven that shallow planting of corms (4 cm) increased the yields of plants and resulted in producing large cormels [24] . Similar conclusions were made by Lee et al. [25] in their study on the yield of Freesia refracta cv. Anthene. The shallowest planting of Ornithogalum sandersiae Bak. bulbs (5 cm) positively influenced the yield and quality of daughter bulbs [26] . A higher yield of bulbs of Fritillaria thunbergii cv. Chungbuk was observed when the bulbs were planted at a depth of 3 and 5 cm [27] .
The planting depth of bulbs and corms affects the growth and development of plants, and especially their yield. Hagiladi et al. [28] showed that too deep planting of bulbs and corms provide worse conditions for plant growth and development. Delayed emergence and a reduced percentage of emerging plants were found for such plants. During the growth of these plants, a decrease in the number of developing shoots, leaves and flowering stems was observed, which results in a decrease in the number of daughter bulbs and corms as well as their fresh and dry weights. Planting the bulbs or corms of geophytes at the optimal depth had a positive effect on obtaining the highest yield of daughter bulbs or cormels [28] . In the present experiment, it was observed that planting corms on the 19-20th of April at a depth of 12 cm positively influenced the size of cormels. The biggest percentage of the number and weight of cormels with a circumference of over 16 cm in the yield of cormels of over 10 cm was observed in such case. The smallest percentage of the number and weight of cormels of this size was obtained when corms were planted on the 18-19th of May at a depth of 4 cm.
Conclusions
Planting corms on the 19-20th and 29-30th of April increases the number of cormels in total yield as well as the number and weight of marketable cormels. On the other hand, planting corms on the 29-30th of April favors obtaining the highest weight of cormels in total yield.
The deepest planting of corms (12 cm) increases the number and weight of cormels in total yield and the weight of marketable cormels in comparison to planting them at a depth of 4 cm.
The deeper planting of corms had an effect on producing more cormels that were characterized by a higher weight of the biggest size (circumference over 16 cm).
The shallower planting increased the number of cormels of sizes II and III.
